ABSTRACT: Fast dissolving buccal film drug delivery system is an alternative to tablets, capsules, and syrups for pediatric and geriatric patients who experience in difficulties of swallowing traditional oral solid dosage forms. It improves the efficacy of API by dissolving within minute in oral cavity after the contact with less saliva as compared to fast dissolving tablets, without chewing and no need of water for administration. Oral films provide better drug utilization by avoiding the first pass metabolism, enhance drug bioavailability. Fast dissolving buccal films of zolmitript an were prepared by solvent casting method using Polymers (E4, E10, E15) in different ratio as film forming agent, PEG 400 as plasticizer, Tween 80 as permeation enhancer, glycerin as surfactant.
INTRODUCTION
Buccal delivery of drug, as an alternative to the oral route of drug administration, is a subject of growing interest because of its numerous advantages such as good accessibility, robustness of epithelium, facile removal of dosage form in case of need, relatively low enzymatic activity, prevent drug degradation in gastrointestinal tract and avoid hepatic first-pass metabolism. There are various dosage forms for buccal drug delivery like buccal tablets, buccal patch, adhesive gels etc.
A suitable buccal drug delivery system should possess good bioadhesive properties, so that it can be retained in the oral cavity for desired duration. Bioadhesive polymers have been used extensively for use in buccal drug delivery systems like polyacrylic acid, polycyanoacrylate, various grades of Hydroxypropyl methyl cellulose, etc. The development of newer excipients for potential use as mucoadhesive polymers continues to be of interest.
In addition, it should release the drug in a unidirectional way towards the mucosa, in controlled and predictable manner, to elicit the required therapeutic response. This unidirectional drug release can be achieved by using bilayer devices using polymers like Ethyl cellulose, carbopol, magnesium separate, polycarbophil, etc. [1] .
Zolmitriptan is 5-HT1receptor agonist used in the treatment of migraine. Migraine is a mysterious disorder characterised by pulsating headache, usually restricted to one side, which comes in attacks lasting 4-48 hours and is often associated with nausea, vomiting, sensitivity to light and sound, vertigo, loose motion and other symptoms [2] .
The half-life of the Zolmitriptan is 2.5 to 3 hrs and it undergoes hepatic metabolism, the absolute oral bioavailability is about 40-50%. Bioavailability of drug in film dosage form is greater than the convectional dosage form [3] .
Among the various transmucosal routes, buccal mucosa has excellent accessibility, an expanse of smooth muscle and relatively immobile mucosa, hence suitable for administration of retentive dosage form. Direct access to the systemic circulation through the internal jugular vein bypasses drugs from the hepatic first pass metabolism leading to high bioavailability [4] . It had been a great challenge to the pharmaceutical sciences in ord er to enhance localised drug delivery or to deliver 'difficult ' molecules (proteins and oligo-nucleotides) into the systemic circulation. Mucoadhesive systems remain in close contact with the absorption tissue, the mucous membrane releasing the drug at the action site leading to increase in bioavailability [5] .
Figure 1: Mucoadhesive film
Hence, zolmitriptan is a suitable drug for buccal dosage forms and may provide a better therapeutic profile than oral route. In the present investigation, Hydroxy propyl methyl cellulose (HPMC) is one the polymers which is having good mucoadhesive property so therefore various formulations were developed by using release rate controlling and gel formin g polymers like HPMC E4M, HPMC E10M, HPMC E15M , Sodium phosphate monobasic dehydrate, Glycerin, Polyethylene 200 & 400, tween 60 and tween 80 was used as plasticizer and permeation enhancer respectively. The prepared patches were evaluated for various parameters related to delivery.
In the proposed research work, we have prepared buccal patches with the aim to achieve: Greater therapeutic efficacy, avoidance of gastrointestinal disturbances and improve the bioavailabilit y of zolmitriptan by avoiding hepatic metabolism, and improve patient compliances. Method: Fast dissolving buccal films are preferably formulated using the solvent casting method, whereby the water soluble ingredients are dissolved to form a clear viscous solution and the drug along with other excipients is dissolved in suitable solvent then both the solutions are mixed and stirred and finally casted in to the Petri plate and dried. Weight variation: For evaluation of patch weight, three patches of every formulation is selected randomly and individual weight of each 1x1cm patch was taken on digital balance. The average weight was calculated [6] [7] [8] [9] .
MATERIAL AND METHODS

Material
Film thickness: Thickness of the film is measured by using screw gauge with a least count of 0.01 mm at different places on the film. The thickness of the film was measured at three different places and the average of thickness is measured [10] [11] [12] [13] .
Surface pH: For determination of surface pH three patches of each formulation is allowed in contact with 1ml of distilled water. The surface pH was noted by bringing a combined glass electrode or pH paper near the surface of patches and allowing equilibrate for 1 min. A mean of three reading is recorded [14] [15] [16] [17] .
Folding endurance: Folding endurance of the film is determined by repeatedly folding one film at the same place till it broke, which was considered satisfactory to reveal good films properties. The number of times of films could be folded at the same place without breaking gave the value of the folding endurance. This test was done on randomly selected three films from each formulation [18] [19] [20] [21] .
Drug content uniformity:
This parameter was determined by dissolving film of 1 × 1cm diameter containing drug in 50 ml simulated salivary fluid with occasional shaking. Filtration was carried out to remove insoluble residue, 1 ml of the filtrate was diluted to 10 ml with simulated salivary fluid (pH 6.8). The absorbance was measured at specified nm using an UV spectrophotometer. The experiments were carried out in triplicate for the films of all formulations [22] [23] [24] [25] [26] .
Tensile Strength: Tensile strength of the buccal patches was determined by using modified analytical balance strength machine. The sensitivity of the machine is one gram. It consists of 2 load cell grips. The lower one is fixed and upper one is movable. The test patch of specific size is fixed between these cell grips and force was gradually applied, till the patch breaks. The tensile strength of the patch was taken directly from the dial reading [27] .
Percentage moisture content: The buccal patches was weighed accurately and kept in desiccators containing anhydrous calcium chloride. After three days, the patches were taken out and weighed. The moisture content (%) was determined by t he formula [28] [29] [30] [31] ;
Initial weight
In vitro dissolution test:
The in vitro dissolution study is carried out in stimulated saliva solution pH 6.8 phosphate buffer using USP paddle (Type II) apparatus at 37±0.5°C. Samples are withdrawn at regular time interval and analyzed by UV-Vis ib le spectrophotometer. In-vitro drug dissolution was performed using USP paddle apparatus. The studies were carried out at 37°C with stirring speed of 50 rpm in 900 mL of pH 6.8 phosphate buffer dissolution medium. 5 ml of samples were withdrawn at predetermined time intervals of 1,2,3,4,5,6 minutes and replaced with the same volume of buffer. The samples were collected and the absorbance was determined at 223 nm UVvisible spectrophotometer [32] [33] [34] [35] [36] . 
